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1
DATA PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a data processing appa-
ratus and, more particularly, to a data processing apparatus
for processing a plurality of kinds of data of different
processing speeds such as image and audio data.

2. Related Background Art

In a television conference or a television telephone, an
image, particularly, a moving image and an audio signal are
simulitaneously transmitted. In particular, the moving image
1S compression coded in order to reduce a transmission data
amount.

As a compression coding method, a method in which a
discrete cosine transformation, a quantization, and a variable
length coding 1n a narrow sense such as a Huffman coding
or the like are combined i1s widely known.

FIG. 1 is a block diagram of a conventional data trans-
mitting apparatus for time division multiplexing an image
and an audio signal and transmitting.

A video signal is input to an input terminal 10 and is
converted into a digital signal by an A/D converter 12. The
digital signal 1s compression coded by a signal processing
circuit 14.

A code amount of data which is generated by the signal
processing circuit 14 fluctuates in accordance with a picture
pattern of the image of the video signal which is input to the
input terminal 10.

The code amount of data which is output from the signal
processing circuit 14 is adjusted in accordance with a data
accumulation amount (data occupation ratio) in a buffer
memory 16.

That 1s, a latency data amount in the buffer memory 16 is

fed back to the signal processing circuit 14 through a
feedback path 18.

The signal processing circuit 14 adjusts the amount of
codes which are generated in a manner such that the latency
data amount in the buffer memory 16 lies within a prede-
termined range, in other words, an overflow of the storage
data doesn’t occur in the buffer memory 16.

On the other hand, an analog audio signal is supplied from
an input terminal 20 to an A/D converter 22 and is converted
1nto a digital signal.

A signal processing circuit 24 executes a predetermined
process for transmission, for example, a pulse code modu-
lation (PCM) to the audio data which is output from the A/D
converter 22.

A delay circuit 26 delays an output of the signal process-
ing circuit 24 by a predetermined time and supplies the
delayed signal to a (b) contact of a switch 28. An output of

the buffer memory 16 is supplied to an (a) contact of the
switch 28.

The information data which is time division multiplexed
by the switch 28 is output to a transmission path from an
output terminal 34).

The operation in the buffer memory 16 wiil be briefly
explained with reference to FIG. 2.

A capacity of the buffer memory 1s set to Bc, a data rate
on the writing side 18 set to Dw, a data rate on the reading
side 1s set to Dr, and a target data occupation ratio is set to

Y2 1n consideration of a response speed of the feedback path
18.
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Since the data rate Dr on the reading side corresponds to
a transmission rate, it 1s generally constant. The data rate Dw
on the writing side fluctuates around Dr as a center due to the
feedback control by the feedback path 18. A data latency

delay time of the buffer memory 16 1s equal to Bc/Dw (or
Bce/Dr).

In case of executing a data amount control as mentioned

above, since the image data passes once through the buffer
memory, a latency delay time occurs and a time deviation
occurs between the image data and the audio data.

For example, when there 1s a possibility such that the
transmission rate changes as in the case of using transmis-
sion media of different transmission rates or a transmission
medium such that a plurality of transmission rates can be
selected, a fluctuation range of the time deviation between
the audio data and the image data increases.

SUMMARY OF THE INVENTION

Under such circumstances, it 18 an object of the invention
to provide a data processing apparatus in which, in case of
processing a plurality of kinds of information data of dif-
ferent processing speeds, a time deviation between the
information data which occurs when a transmission rate
changes 1s effectively suppressed.

According to one preferred embodiment of the invention,
the above object is accomplished by a data processing

apparatus comprising: coding means for coding information
data which 1s input; memory means for storing the infor-
mation data coded by the coding means; control means for
controlling a data amount of information data which is
output from the coding means in accordance with a data
occupation ratio of the memory means; and change means
for changing a real capacity of the memory means in
accordance with a transmission rate when transmitting the
coded information data.

According to another preferred embodiment, there is
provided a data processing apparatus comprising: coding
means for coding information data which is input; memory
means for storing the information data coded by the coding
means; control means for controlling a data amount of the
information data which is output from the coding means in
accordance with a data occupation ratio of the memory
means, in which the control means controls the data amount
by comparing a predetermined set value and the data occu-
pation ratio; and change means for changing the set value in
accordance with a transmission rate when transmitting the
coded information data.

According to still another preferred embodiment, there is
provided a data processing apparatus comprising: coding
means for coding first information data which is input;
memory means for storing the first information data coded
by the coding means; control means for controlling a data
amount of the information data which is output from the
memory means in accordance with a data occupation ratio of
the memory means; multiplexing means for multiplexing
second information data to the first information data which
1s output from the memory means; and adjusting means for
adjusting a timing for outputting the second information data
to the multiplexing means in accordance with a transmission
rate when transmitting the multiplexed data.

Other objects, features, and advantages of the invention

will become apparent from the following detailed descrip-
tion taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a conventional data trans-
mitting apparatus for time division multiplexing an image
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and an audio signal and for transmitting the multiplexed
signal;

FIG. 2 is a diagram for explaining a code amount control
by a buffer memory 16 in FIG. 1;

FIG. 3 which is comprised of FIGS. 3A and 3B is a block
diagram of a coding apparatus of a first embodiment accord-
ing to the invention;

FIG. 4 shows a correspondence table of a transmission
rate and a buffer capacity in FIG. 1;

FIG. 5 which is comprised of FIGS. SA and 3B is a block
diagram of a coding apparatus of a second embodiment of
the 1nvention;

FIG. 6 which is comprised of FIGS. 6A and 6B is a block
diagram of a coding apparatus of a third embodiment of the
invention; and

FIG. 7 which is comprised of FIGS. 7A and 7B is a block
diagram of a coding apparatus of a fourth embodiment
according to the mvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An embodiment of the present invention will now be
described hereinbelow with reference to the drawings.

FIGS. 3A and 3B are a block diagram of a coding
apparatus of an embodiment of the invention.

In FIGS. 3A and 3B, a video signal 1s input from a video
input terminal 100. The video signal input from the video
input terminal 100 is converted into a digital video signal by
an A/D converting circuit 101.

A converted digital video signal S100 1s supplied to a
block forming circuit 102.

The block forming circuit 102 forms blocks fro
input digital video signal on an (8X8) pixel unit basis.

Further, block data S101 (hereinafter, S101 is referred to
as a macro block) of a (16x16) pixel unit which is con-
structed by (8x8) blocks is formed and supplied to a mode
discrimination circuit 103, an arithmetic operating circuit
104, and a prediction coding circuit 1085.

The mode discrimination circuit 103 calculates a data
electric power of differential value data S103 which is
obtained by subtracting predictive data S102 that is pro-
duced by the prediction coding circuit 105 from the macro
block data S101 by the arithmetic operating circuit 104. The
circuit 103 also calculates a data electric power of the macro
block data S101. The macro block data S103 of the smaller
electric power (namely, data of a small generation informa-
tion amount) is selected by a switch 106 and supplied to a
discrete cosine transforming circuit (DCT circuit) 107.

In this case, when the following coding process is
executed by the macro block data S101, this means that
- intraframe coding is executed. When the following coding
process 1s executed by the differential value data S103, this
means that interframe coding is executed.

- That 1s, in the embodiment, either one of intraframe
coding and interframe coding is selected on a macro block
unit basis.

The DCT circuit 107 DCT converts data S104 selected by
the mode discrimination circuit 103 on an (8x8) block unit
basis.

DCT converted data S105 is supplied to a quéntization
circuit 108 and quantized by the quantization circuit 108, so
that quantization data S106 is output.

the
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As for the quantization data S106, since a variable length
coding circuit 109 executes a variable length coding process
to input data, an amount of data which 1s generated every
macro block differs.

Transmission data S107 to which a flag which can dis-
criminate an emphasis of the generation data of each macro
block was added is supplied to a buffer memory 110.

Buffer control data S108 is supplied from the buffer
emory 110 to the prediction coding circuit 105 and quan-
tization circuit 108. There is executed a buiffer control for
controlling a quantization step by feeding back the data to
the quantization circuit 108 and an inverse quantization
circuit (not shown) in the prediction coding circuit 105 in a
manner such that an amount of data which 1s accumulated
into the buffer memory 110 is equal to a predetermined data
amount (a data occupation ratio of the buffer memory 119 1s

set to a predetermined value) by the bufier control data
S108.

Transmission rate data S200 from a rate detection circuit
117 to detect a transmission rate of a transmission medium
which is used is input to the buffer memory 110. The
operation to the buffer memory 110 by the rate detection
circuit 117 will be described hereinlater.

On the other hand, an audio signal 1s input from an audio
input terminal 111 and 1s converted 1nto a digital audio signal
S109 by an A/D converting circuit 112.

The digital audio signal S109 is provided to a signal
processing circuit 113 for signal processing. As a signal
process, audio data corresponding to a frame interval of the
video signal is subjected to an interleaving process or the
like.

Signal processed audio data S110 output from signal
processing circuit 113 is supplied to a delay circuit 114 for
delaying the data by a predetermined time (for instance, ten

seconds). Delayed audio data S111 is supplied to a switch
115.

The switching operation of the switch 115 is controlled on
the basis of a signal Sv which 1s output from the variable
length coding circuit 109.

The signal Sv indicates a signal to discriminate a vertical
blanking period of the video signal.

Namely, as for the delayed audio data S111, the audio data
corresponding to a frame period of the video signal is time
division multiplexed to coding data S112 which is output
from the buffer memory 110 through the switch 115 for a
vertical blanking period of the video signal. Image data and
audio data are output from a transmission output terminal
116 to a transmission path.

The operation to the buffer memory 110 by the rate
detection circuit 117 will now be described hereinbelow.

In the embodiment, it is assumed that 100 Mbps, 50
Mbps, and 10 Mbps can be selected as transmission rates.

A selector 200 of the rate detection circuit 117 selects a
timing clock for transmission and supplies selected value
information S200 to the buffer memory 110.

It is now assumed that the total capacity of the bufler
memory 110 is equal to 2,000 Mbits.

For example, the buffer memory 110 is of the FIFO type.
A write address counter 202 generates a write address of a
memory unit 201 and a read address counter 203 generates
a read address.

As shown in a table of FIG. 4, the buffer memory 110
changes a use capacity, namely, a real capacity of the
memory unit 201 in accordance with the transmission rate
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information (or transmission timing clock signal) S200 from
the rate detection circuit 117.

That 1s, a capacity of 2,000 Mbits is set for the transmis-
sion rate 100 Mbps, 1,000 Mbits for SO Mbps, and 200 Mbits
for 10 Mbps.

Such a capacity control can be easily realized by changing
reset values of the write address counter 202 and read

address counter 203 in accordance with the selected value
information S200.

A subtracter 204 subtracts the read address from the write
address and supplies the resultant value to a buffer control
parameter generation section 205,

On the basis of an output from the subtracter 204, the
buffer control parameter generation section 205 judges an
amount of coding data S107 accumulated in the memory

umt 201 and generates the buffer control data S108 to
control quantization steps.

In the embodiment, an amount of codes which are gen-
erated when the video signal is coded is adjusted by con-
trolling the quantization steps in a manner such that the data
occupation ratio of the buffer memory 110 is set to 4.

Due to this, as shown in FIG. 4, the latency delay time in
the buffer memory 110 is constant irrespective of the trans-
mission rate and is set to ten seconds.

Since such a latency delay time coincides with the delay
time of the delay circuit 114, a time deviation between the
video image and the audio signal doesn’t occur at a time
point of the time division multiplex by the switch 115.

In FIGS. 3A and 3B, by adjusting the real capacity of the
buifer memory 110 in a state in which the data occupation
ratio 1s set to be constant for the transmission rate, the
latency delay time in the buffer memory 110 has been
controlled to the constant value irrespective of the transmis-
sion rate. However, by adjusting the data occupation ratio
for the transmission rate while using the total capacity of the
buifer memory 110, the latency delay time in the buffer
memory 110 can be also controlled to a constant value
urespective of the transmission rate.

As a method of adjusting the occupation ratio, it is
sufficient to control and set the buffer control parameter
generation section 205 in accordance with the selected value
information S200.

For example, the data occupation ratio is set to ¥ for the
transrmssion rate 100 Mbps, % for 50 Mbps, and Y40 for 10
Mbps. As already shown as an example, when it is now
assumed that the total capacity of the buffer memory 110 is
set to 2,000 Mbits, the latency delay time of the buffer
memory 110 1s equal to ten seconds for all of the transmis-
sion rates of 100 Mbps, 50 Mbps, and 10 Mbps.

As mentioned above, in the embodiment shown in FIG. 1,
by adjusting the real capacity of the buffer memory 110 or
the data occupation ratio in accordance with the transmis-
sion rate, the latency delay time can be controlled to a
constant value irrespective of the transmission rate.

Therefore, the time deviation between the video image
and the audio signal can be remarkably suppressed.

A coding apparatus of the second embodiment will now
be described hereinbelow with reference to FIGS. SA and
SB.

In the first embodiment, in place of adjusting the buffer
memory 110, a delay time of a delay circuit 114’ is adjusted
and controlled to the time corresponding to the latency delay
time in the buffer memory 110 in accordance with the
transmission rate.

FIGS. 5A and 5B are a block diagram of the second
embodiment according to the invention in which a delay
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time of the audio signal is adjusted in accordance with the
transmission rate. In FIGS. 5A and 5B, the portions corre-
sponding to those shown in FIGS. 3A and 3B are designated
by the same reference numerals and their descriptions are
omitted here.

In FIGS. SA and 5B, a read address counter 203' of a
butfer memory 110' generates a read address at a clock speed
according to the transmission rate information S200 from
the rate detection circuit 117.

The control to change the data capacity in accordance
with the transmission rate as in the first embodiment is not
performed for the buffer memory 110’ but the data capacity
1s held to a constant value. Moreover, the data occupation
ratio is also set to a constant value of Y. Therefore, the
latency delay time in the buffer memory 110' is converted in
accordance with the transmission rate.

For example, now assuming that the total capacity of the
buffer memory 110' is set to 2,000 Mbits and a target value
of the data occupation ratio is set {0 Y2, the latency delay time
1s set to 10 seconds for the transmission rate of 100 Mbps,
20 seconds for 50 Mbps, and 100 seconds for 10 Mbps.

In the embodiment, therefore, a delay time of a delay
circuit 114' is adjusted to the time corresponding to the
latency delay time in the buffer memory 110'.

That 1s, 1in accordance with the transmission rate infor-
mation S200 from the selector 200 of the rate detection
circuit 11, the delay circuit 114' delays the input signal by 10
seconds for the transmission rate of 100 Mbps, by 20
seconds for 50 Mbps, and 100 seconds for 10 Mbps. The
delay circuit 114 outputs the delayed signal to a synthesiza-
tion circuit 118.

Such a delay circuit which can freely change the delay
time can be easily realized by using a digital memory, for
instance, a FIFO memory.

The synthesization circuit 118 synthesizes an output (cod-
ing data S112) of the buffer memory 110’ and an output
(audio data S111) of the delay circuit 114"

An error correction code to correct an error code which is
generated 1n the transmission path is added to the synthe-
sized information data by an error correction coding circuit
119 and the resultant data is sent to the transmission path.

In the second embodiment, by adjusting the delay time of
the audio data in accordance with the transmission rate, the
time deviation between the video image and the audio signal
can be suppressed.

The invention can be embodied by other various modifi-
cations without departing from the spirit and main features
of the invention.

For example, although a plurality of transmission rates
have previously been provided for the transmission rate
detection circuit 117 in the embodiments, it is also possible
to consider a construction such that a transmission ability of
the transmission path is detected and the buffer memory is
controlled or the delay time of the delay circuit is controlled
in accordance with the detection result. |

A specific example is shown in FIGS. 6 A and 6B as a third
embodiment and is shown in FIGS. 7A and 7B as a fourth
embodiment. The apparatuses shown in FIGS. 6A, 6B, 7A
and 7B execute processes similar to those described in FIGS.
3A, 3B, 5A and SB except that an ability of the transmission
path 1s detected by a transmission ability detection circuit
120 and the buffer memory and the delay circuit are con-
trolled 1n accordance with the detection result.

In other words, the foregoing description of embodiments
has been given for illustrative purposes only and not to be
construed as 1mposing any limitation in every respect.
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The scope of the invention is, therefore, to be determined
solely by the following claims and not limited by the text of
the specifications and alterations made within a scope
equivalent to the scope of the claims fall within the true
spirit and scope of the invention.

What is claimed is:

1. A data processing apparatus comprising:

a) coding means for coding information data which is
input;
b) memory means for storing the coded information data

which was coded by said coding means;

¢) control means for controlling a data amount of coded
information data which is output from said coding
means in accordance with a data occupation ratio of
said memory means; and

d) change means for changing a real capacity of the
memory means in accordance with a transmission rate
when the coded information data is transmitted.

2. An apparatus according to claim 1, further including

detecting means for detecting the transmission rate.

3. An apparatus according to claim 1, wherein the infor-
mation data is image data.

4. An apparatus according to claim 3, wherein said coding
means includes quantizing means for quantizing the infor-
mation data, and said control means controls quantization
steps of said quantizing means.

5. An apparatus according to claim 4, wherein said control
means compares a predetermined set value and the data
occupation ratio. |

6. An apparatus according to claim 4, further including
multiplexing means for multiplexing audio data to the coded
image data.

7. An apparatus according to claim 6, wherein said

multiplexing means multiplexes an audio signal for a ver- |

tical blanking period of the image data.
8. A data processing apparatus comprising:

a) coding means for coding information data which 1s
input;

b) memory means for storing the coded information data
which was coded by said coding means;

c) control means for controlling a data amount of coded
information data which is output from said coding
means in accordance with a data occupation ratio of

controls the data amount by comparing a predetermined
set value and the data occupation ratio; and

d) change means for changing the set value in accordance
with a transmission rate when the coded information
data is transmitted.
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said memory means, 1n which said control means 4.
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9. An apparatus according to claim 8, further including
detecting means for detecting the transmission rate.

10. An apparatus according to claim 8, wherein the
information data 1s image data.

11. An apparatus according to claim 10, wherein said
coding means has quantizing means for quantizing the
information data, and said control means controls quantiza-
tion steps of said quantizing means.

12. An apparatus according to claim 11, further including
multiplexing means for multiplexing audio data to the coded
image data.

13. An apparatus according to claim 12, wherein the
multiplexing means multiplexes an audio signal for a ver-
tical blanking period of said image data.

14. A data processing apparatus comprising:

a) coding means for coding first information data which 1s
input;

b) memory means for storing the coded first information
data which was coded by said coding means;

c) contro] means for controlling a data amount of coded
first information data which is output from said coding
means in accordance with a data occupation ratio of
sald memory means;

d) multiplexing means for multiplexing second informa-
tion data to the coded first information data which 1s
output from said memory means; and

e) adjusting means for adjusting a timing for outputting
the second information data to said multiplexing means
in accordance with a transmission rate when transmit-
ting the multiplexed data.

15. An apparatus according to claim 14, further including

detecting means for detecting the transmission rate.

16. An apparatus according to claim 14, wherein includ-
ing adjusting means has delay means for delaying the second
information data and adjusting a delay time of said delay
means.

17. An apparatus according to claim 14, wherein the first
information data is image data and the second information
data is audio data.

18. An apparatus according to claim 17, wherein said
multiplexing means multiplexes an audio signal for a ver-
tical blanking period of the image data.

19. An apparatus according to claim 14, wherein said
coding means includes quantizing means for quantizing the
first information data, and said control means controls
quantization steps of said quantizing means.

20. An apparatus according to claim 19, wherein said
control means controls the data amount by comparing a
predetermined set value and the data occupation ratio.

% 0k k% ok



UNITED STATES PATENT AND TRADEMARK OFFICE
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